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(57) Abstract: 

PROBLEM TO BE SOLVED: To widen an operating 
frequency range by averaging the outputs of a 1st and a 
2nd voltage-current converter, having mutually 
symmetrical voltage-current characteristics to be 
outputted corresponding to the same input and inputting 
the result to a voltage-controlled oscillator. 

SOLUTION: When the voltage level of a 1st input terminal 
4 rises from the ground to a source voltage, the current 
of the 1st voltage-current converter 1 begins to flow, 
after a threshold voltage is exceeded to gradually reach 
saturation. When the voltage level of the 1st input 
terminal 4 falls from the source voltage to the ground, 
the current of a 2nd voltage-current converter 2 begins 
to flow after (source voltage-threshold voltage) is 
exceeded to gradually reach saturation. The current 
flowing to a 2nd NMOS 202 is constant, so that a 3rd 
PMOS 103 and a 4th PMOS 104 become symmetrical 
about the direction of the current. The 1st and 2nd 
voltage-current converters 1 and 2 supply their output 
currents, having mutually symmetrical characteristics to 
an inverter 8 via a 2nd PMOS 102 and a 5th PMOS 105 
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